The well characterized castor bean (Rhscm is L*) allergens were Identdfied as the low molecular weight albmin storae (12, 14) . A careful literature survey of the known properties of the castor bean allergens and of the albumin storage proteins revealed some similarities, such as the amino acid composition, the low mol wt, and the solubility in water. In this communication, we present evidence that the castor bean allergens are indeed the albumin storage proteins in the protein bodies of castor bean.
Potent allergens of protein nature in the castor bean have been studied decades ago by Spies and coworkers (7-1 1; see reviews 1, 8) and more recently by other investigators (2, 4, 5) . These castor bean allergens, studied intensively by Spies' group, are a group of microheterogeneous proteins of low mol wt with closely similar chemical properties. Although they have been well characterized, the cellular and physiological aspects of these proteins in the castor bean such as the in vivo function, subcellular localization, and per cent of total seed protein are completely unknown.
Recently, we reported the presence of albumin storage proteins in the castor bean (15) . The albumin storage proteins occupy 40% of the total seed proteins and are present in the matrix of the protein bodies (12, 14) . A careful literature survey of the known properties of the castor bean allergens and of the albumin storage proteins revealed some similarities, such as the amino acid composition, the low mol wt, and the solubility in water. In this communication, we present evidence that the castor bean allergens are indeed the albumin storage proteins in the protein bodies of castor bean.
MATERIALS AND METHODS
Preparation of Protein Fractios. The matrix proteins, the lectins (4-6S albumins), the I IS globulins, the 2S4 albumins, and the total proteins of castor bean (Ricinus communis var. Hale) were purified as described (14, 15) . CB-IA allergens were generously supplied by J. R. Spies.
SDS-Polyacrylamide Gel Electroporesis. Slab gel electrophoresis was performed in 15% polyacrylamide gels with SDS and a discontinuous buffer system (13 procedure from untreated rabbits as controls. Double diffusion tests were performed according to Ouchterlony (6) . Equal amounts of protein samples to be tested were applied to each well except that twice the amount of the organelle matrix proteins and the total castor bean proteins were used.
In the electrophoretic analysis of the antigenicity of the 2S albumins, 0.08 mg of the 2S albumins were mixed with 200 ,ul of 10 mm Na-phosphate buffer (pH 7.5) and 15 mm NaCl, and 200
id of either anti-CB-lA y-globulins or unsensitized y-globulins.
The solution was incubated at 23 C for 1 hr and then at 4 C for 16 hr. After centrifugation at 10,000g for 30 min, the supernatant fraction was lyophilized to dryness. The lyophilized powder was dissolved in 100 ,ul of 10 mm Na-phosphate buffer (pH 7.5) and 15 mm NaCl and 100 p1 of similar y-globulins. After similar incubation and centrifugation, the supernatant fractions were analyzed by SDS-polyacrylamide gel electrophoresis.
RESULTS
The properties of the well characterized castor bean allergens, the CB-IA fraction, and our purified 2S albumin storage proteins were compared. SDS-Polyacrylamlde Gel Electropboresis and Mol Wt. After electrophoresis in SDS-polyacrylamide gels of high density (15%), the proteins of the isolated protein bodies of castor bean were resolved into two major groups (Fig. la) (9, 10) . The isolated 2S albumins and the CB-IA had similar electrophoretic patterns although the amount of the lower band was reduced in the CB-IA (Fig. la) .
Immunological Studies. Rabbit y-globulins raised against the CB-IA were used to test the antigenic relationship between the CB-lA and the 2S albumins. In the Ouchterlony diffusion test (Fig. 2) (Fig. la) .
Another approach was performed to study the immunological relationship between the 2S albumins and the CB-lA. The 2S albumins were incubated with y-globulins prepared from rabbits previously sensitized with CB-lA or with control y-globulins obtained from unsensitized rabbits. After incubation, the precipitate was removed by centrifugation and the supernatant fraction was analyzed by SDS-acrylamide gel electrophoresis. As shown in Figure lb , the 2S albumins were completely precipitated by the y-globulins prepared against CB-lA whereas they were still present after treatment with control y-globulins. The finding indicates that all of the 2S albumins are antigenically related to the CB-lA.
Amino Acid Composition. An examination of the published data on the amino acid composition of the CB-lA (11) and of the 2S albumins (15) reveals great similarity. The 2S albumins are storage proteins with unique amino acid composition, notably the high amount of arginine (9.4%) and glutamate/glutamine (30%o), and the low content of aspartate/asparagine (4.4%). These (Fig. la) and antigens (Fig. 2) in the two fractions.
The present identification provides a direct bridge in our knowledge between the chemistry of the castor bean alergens and the cellular and physiological aspects of the albumin storage proteins. The wealth of knowledge on the castor bean allergens such as the detailed antigenic properties of the microheterogeneous components (7, 10) 
